Fluorescent measurement of desmin intermediate filament assembly.
Intermediate filaments (IF) are cytoskeletal elements that are believed to play a major role in the specification and maintenance of cell form. Although previously thought to be stable and static because of their relative insolubility in physiological solvents, IF have recently been shown to have dynamic properties not unlike those of other cytoskeletal elements. The methodology for measuring this dynamic behavior, however, has been mostly borrowed from studies of other filament proteins and are poorly suited to IF because of their unusual physicochemical properties. In this report we introduce a fluorescence assay for quantifying in vitro IF assembly. Desmin subunits labeled with iodoacetamidofluorescein (IAF) to approximately 0.4 mol/mol retain the ability to polymerize into filaments indistinguishable from unlabeled IF in the electron microscope. By spectrophotometry, however, up to 90% of the starting fluorescence is quenched upon maximal IF assembly from IAF-desmin subunits. This quench is proportional to the total concentration of desmin subunits and is a sensitive measure of the assembly process. The critical concentration of assembly, measured at 170 mM NaCl, 1 mM MgCl2, 10 mM Tris-HCl, pH 7.0, is 0.2 microM. This indicates that a significant level of unpolymerized desmin exists in steady-state equilibrium with polymerized filaments under these conditions and suggests that IF subunit-filament equilibria may play a role in cytoskeletal dynamics.